Characterization of nuclear compartments identified by ectopic markers in mammalian cells with distinctly different karyotype.
The functional organization of chromatin in cell nuclei is a fundamental question in modern cell biology. Individual chromosomes occupy distinct chromosome territories in interphase nuclei. Nuclear bodies localize outside the territories and colocalize with ectopically expressed proteins in a nuclear subcompartment, the interchromosomal domain compartment. In order to investigate the structure of this compartment in mammalian cells with distinctly different karyotypes, we analyzed human HeLa cells (3n+ = 71 chromosomes) and cells of two closely related muntjac species, the Chinese muntjac (2n = 46 chromosomes) and the Indian muntjac (2n = 6/7 chromosomes). The distribution of ectopically expressed intermediate filament proteins (vimentin and cytokeratins) engineered to contain a nuclear localization sequence (NLS) and a nuclear particle forming protein (murine Mx1) fused to a yellow fluorescent protein (YFP) was compared. The proteins were predominantly localized in regions with poor DAPI staining independent of the cells' karyotype. In contrast to NLS-vimentin, the NLS-modified cytokeratins were also found close to the nuclear periphery. In Indian muntjac cells, NLS-vimentin colocalized with Mx1-YFP as well as the NLS-cytokeratins. Since the distribution of the ectopically expressed protein markers is similar in cells with distinctly different chromosome numbers, the property of the delineated, limited compartment might indeed depend on chromatin organization.